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Ajjjjil CjVjaail 

02 S^t 

GUEZOURI Aek - lycee Maraval - Oran JjVl chj^I 



(jm i jilt I.ia duPjluil : JjSl us jc-i (j! ljaj La 

j-dl Sl gA LcA j ^ X 3*0^ cJ L a^cJ <jl I'sj 4 

. <S1.V! S J^>* J> Jibaij ^liai]| ^ lx a C_a^)C.l (jl L_L^J 4 
^Scgrc) L LLA^ ^Ac. LI a\c- 1 o^alLauAl jic-j S^)£l x A j^jVI c_a^)xji <j! c > i^j 4 

Axjub al 3 ^ lx a L L_fl^)C.! (jl i^j 4 

(jjjjJI La ^ Igi^L^aj 3^1 CjLjjo^JI J£ l-a^xj! j\ L_±aj ♦ 

Jali^jVl <— fljC.1 (jl L_LaJ 4 

Jali^JVl W 3 (3^1 J J jbj <■ - ibl j y t p ( OC ^—slc'LLjyi <jl l_l^j 4 

. N =/(t) <3^* lDLU ja c j£^ill J Soddy u3^ ^ u^i u' ♦ 

AjuAjS a .la . jj AIiaAI j ^Ix^vi JaLudill ^ lx x> L_fl^)C.l j\ ^ laj 4 
X\\\ ^ {jA L^^tliLaj! Abbj ^axJI (. L^aj L)^3J ^ “i* x> c_fl^)C.l <jl (. - laj 4 

£tJjL3l ^ ^C.IxjujV 1 JaLudill (JLxJjujI Abb (jl L- laj 4 


JM jjil J^LIa 

^\jUM$\ LluilSl 

^Lxuil Cljlxijlj tj! jSU Aj^I f.l Lr-Nf ojquuxi jic> AmjJ^ ^jIHj (Jjali l a^Alia j& ^^IxjujVl JaLAoH • 

AS Sail J CjL jJ£ jill lie. J Ajjbj^bll A W AMI JalbJl £jJabj <_£ jjj • 

CjIc-IsluiVI ^IjAI 

; <^A CjIc.I*^U AoUJJ £ A jj) Aj^)il la.jJ 


la. A Ljjl 1 4 j^jVL 6^lc« j^aiA. ^IxjujV l^A 


A zX 


-> 


A- 4 
Z-2 


Y + 2 He : ( 2 He a £.i-*--Vl - 


4_imillj CjUjjjjj]l ij-a ^>j£l J^C. l _-Jc- 4 jjjVLj i_uaLi. I^A . 2C — > Z ^Y" + *Je ! (3 £}— *^‘VI - 

. W^JA9J^ 

AixjdilL CjL J j Jjill JA Jj£l (J jlaj ^j\\ AjjjV L (j-aU. ^Ix^Vl l^A . — > Z ^Y + ! P + ^LjuiVl - 

6jl!L Cjlc.lstJujVl 6^A (jc. AajLll ol jill (jj^ c** t ^ P 6 OC ) AajLdl Cjlc.lxjujyi S^lc. jj <^\ x*ij jA \ y t .utVl - 


^ -\- y ^aiLuaj ^ i Jjj Ll 3 Jt ^ ^L*jujl (JSjuJ AsUall ^j>4 y ^jaib L^slJa 


b\ jJI (jl Jc. Jli * ) 


1 



(j/A\ W\\ 


Jnjuj jIaII (jc- ^KTl\ Aj^jVI (j-a A-C« (JiAatlluij (Jj 4 <Luil^p V 4 AjjI j.uiC> S^&Ua ^C-lstj^yi JaLudill 

AN = —XNAt '. j* At j t jjj AkAJI AjjiVl AN(t) j^l 


t = 0 3-kaJl! t> ^ ja No ‘ N = N 0 e xt N = N 0 e At j* o 3 ^' u^ 1 - 5 • 

A = = A-N e^-J lA • " jajgjjxall JJjlII jib 4juAa eA-ft] A -^l fc^l • 

At 

Bq »>>j ( Becquerel) -? lA® 5 L r L ?- >° -1='-Ail' 

(^) ^buiyi 

S -‘ — 1 (jjAi . (j^ijlL Vj 4 el _jj^l A *... ^~‘. 3^ 

(i>°3^ i — A-i jl) 


1 


j = — _ e^ix^B A-iLe^j e.1* 3l£ijj l^-Jaxjj AJjjA Ajujaj oAa ^_9 tASijj Aj^NI w ' < a» J (jl ^LtJI 4 el^ Jajgjjxall (j^^il _A 




^1/2 — ' 


/«2 




j^xJl 1 e.^i 


AjlajoAI AjA-AJ A M^ Lall JJxJI 4 g ■ "■ ‘ j* 


A^wabj A^Uaj 

4-^VI AJUI 

1 LdLb ^)j£! 3^c. 4 ^jjjLujVI a ^g.A>.tLj 4 f ( x ) = & x Aib 

f(x) = e x 4 -^j 6 e = 2,718.. 6 ^L/VI a^^ a = e ^j 

f '(x) = b e bx b 6 f (x) = e bx b_ijl£ til ; A^Vl aJWI 

lim e x = 0 < //m £ x = + oo 

X — ^ - CO x — > CO 

A^<ujjlfr jlS| 

. 1 <>> ULsJ Jj£i tj^ ^ <2 Aua. 4 f(x) = fog X AiiU'-J JA-4JJ (^1 AJI3I (_jA 
f(x) — Inx : 'jjAJjj fjjjl&jlll (<r A U ij a = e cX> Bj 

: j»jjjlc-jUI (j-aljl 

In (a x b) = In a + In b ‘ In 1 = 0 


In e b = b In e = b ‘ ln^ = Ina-lnb 
b 




Ine = 1 


jjJI A^UJI ^vi ^jJc. 


2 






AjJYI jl jSluil f'lC ' j jl jSluil - 1 

SjISIJ (I 

A ja ciAj J^ Jl <>1 a 4 ciAijjj Jlj ci jU jjjjJ! <^a 4 (nucleons) ci iU J£ Jl JcuCi cjLqjju^ ^ sj si jj chilli 

j^a CjU jjj J l La I 4 J’i^ll aaxJI A 6 ( JJI ^5 Jl) cjU jj j Jl c^c. ; Z 6 Si Jl <^a X <■* 4 JUJL Si jj JlLc 

N = A-Z 

23 

■ UjJj^ 12 j uJjJ* 11 J^ c$J^ n Na Sl Jill ; Jlia 
. A J&II *n*JI J c_fllikjj z c5 Jl ^SJ! J 4iijl£i CjI ^111 <c. ; jSllaSlI J 


37 

17 


Cl 


36 

17 


Cl 


35 


C7 : ^ j J^l J-^ . O ‘ O ‘ O u^j^£VI J-^j 

17 5 8 8 

; (jdujill life J LJjLusj ^HJ| CjLu^JI 


+ \e 

\e ujj^Vi 

In 

\p oAjj^ 1 

^Luujl 

9,1 x 10' 31 

9,1 x 10’ 31 

1,675 x 10 27 

1,673 x 10- 27 

(kg) 

1,602 x 10 19 

- 1,602 x 10 19 

0 

1,602 x 10 19 

(C) 4 ^-ai 


^ J /2 + ^6? ! (CjL jjJ jJ Jj CjU jj j^J SI Jl cJlc Jal Jail J j^lill e-l J> <j J j Jl 4*HM*n 
Vz — > I p + J* 6? : uj j^! t - u 4% uj 2 jj^ <^! uj '-^' 


S JluL4 jJ \<a AjpUIxl^V) AjJVI Lai . SjSluu-4 jj SI J 60 Jlj^ I 4 I® 4 AjjlJ SI J 350 Jl 


x 


si ji jk$ lAuzj (_^. 

Sl Jl Ja3 4. Aj^aj jA R Cl±ia> 4 R = Fq \[~A \ Si Jl JaB 4. aj Jaau 

= y 3 ‘ y = a/x 'a' ‘ x jx?3' j* : \fx 

r 0 ~ 1,3 yin cs-^C . CjjIj j* r 0 

. (1 fermi = 10 ~ 15 m) . 'x*. s j > ■ -al t CitiU^t ^La] s^.j ja Fermi 

R = 1,3 V23 = 3,7 yin : j* ^ Na ®ljj jiaa < ■ 1^3 : Jl^> 


^\juaii\ lUialll — 2 

Sl jj s-Uac-V Jtalj ^ jjj J <Jajuj| jj Ujlili j Uj| Joe. ^-^.1 jl ^Jlc. S I jj (J j ^ S Jlaui jjc. Sl jj ^A Uc-l*juj| A J Cnll si Jl 

Y 6 P + 6 P 6 OC ! J^l C1 jIc» Lxjuj I Sl ^lll _j' 1 a ^ aS (J^allll 11 a ^.UjI , 1^)1 JSjujI J^l 
Ofi 1 si Jl : Sl Jl J^Cj 4 4-&I SI Jl : ^iioll sl Jl Ju^ 


3 


iX + A2 X -> As X + A4 X 

^ z 2 ^ v 2 ^ Z 3 ^ V 3 ^ Z 4 ^ V 




^til jill 


ialiaJVI ujjli (i 

: yJj ' — 0 L$ j_jj Jj=i <_£ yi 

Aiilij^^ll 4 W fctiti - 

CjI j jJ£ jill - 

4iL-kll - 


; Jali^JVI (jqVn c :> n^j 4 [ mmm (j jjj ji c (jjj jji^ I ann^ jl a I ji X UJ^ (jl <J j^lt liA 

Ai + A 2 — A 3 + A 4 

Zi + Z 2 — Z 3 + Z 4 


a ^L-suiVI (m 
( 2 He ) f Cf* s jUc. 


IX -+ z' 4 2 Y + 2 He 


jdc. jjfLa Lai c N = A — Z j* Jjajll (Jji ; Lbdlj t 2 -} Ljli jjjjJI Jdc. jj^°L I La ^ 

. di!L5 2 -j LK>ij cjLjjjjil j^c. jLI 4 N' = A - 4 - (Z - 2) = A - Z - 2 = N - 2 ^Lijjjjil 


238 


92 U -> 90 Th + :He : JLl. 


a dl 5 .ft 3 .ll vjvs 

O^J 3 jj 2 3 O3JJ3J 2 0 I 3 JI .V.6.6J 


O) p-e^v (- 


A' 


; X — > Z *Y + ® e : 'A A ujjAI] ^*A 

1 _j (j-saij cjUjjj jill (jl 4 X f = A — (Z + 1) = N — 1 ! l^plj 6 1 -j jjjjJI *^*0^ Jj^ll I^a ^a 


C -> “N + "e : cU* 


P dliajJI ^3 
O 3 J 3 JJ 1 ,_sJI O 3 JJ 3 J 1 J 3 ^ju 


(>) P + £^VI (a 

^ X — > Z A Y + + *je : ^ 

1 _j dilijjj jill a^c. ^bjj 6 N f = A — (Z - 1) = N + 1 ! l^plj 6 1 -j £Ai jijjJI cJjaall 


A 

z- 


12 AT . 12 ^ , () 

7 N^ 6 C+ +1 e 


; Jl— La 


p + dliftJI ^ 

03 ^^ 1 ^jJI O 3 J 3 JJ 1 J 3 J%ju 


y ^Lju^VI (-A 

^4_^jU 1I^ (jjVI o I jill j)j£i P + 6 P 6 OC suit 6 1 ji £juij UJ i** n^j 4 4iiUl Cjl£.lxjujVI JS ajlc- ^IxjujVI I^A 

X! (^- A ^) 4-SljJaU ojIIaII a! jill (JiLai _ jaloul y Ic-Latjujl jAx^aiS 6^1 jll AsUall j-a ^j^-il^kMl 4 Sjl *\a 4 _ 3 j 3 \Ja 4_1L_^. 

(10 18 Hz Cy* 4-jjoLilal lx ^ ^■}jJ (jC- SjliC. y ^i x iVL 1 


4 






£X* 


aX 


+ Y 


1 


1 


Ojl )A (jjj 6ljJ 


Sj4 ±UIA (jjj SljJ 


14 


N — ^ + y ; s^l jll AiUall i^ja CjjjVI si jj ^al^i 


14 P 

6^ 


14 


N* + "e : <JLi. 


Segre kh-U - 3 

N ^ tajjjli jjll ^Ic-j (Sl jill CjU jlijjJI 2 (jjlll ^Sjl! cJj^I jail ^Ic. Jalxk-dl 11 a ^a 

L_jjj|j!i3l ^gic. A jl Z s_fl^L^aj jl jjjLu3l ^ j£-aj ; Aia^jLa 


^iSJjuO^dl 11 a (j-G Ajjjill AjjjVI (jl 11 a ^ JX A C jljalLudVI ^AjuIJ JjVI <»J flj^aiAll (JILdJ (jlll J 6 N = Z (jlll ^alubftll 

(djU JJJ jjll J dlU Jj jjJl jJJ ddx-ll ^a (j jl Jj . I jl jalujl jj£l jj^J I^jU jjJ Jj j 1$jU jJ JJJ ^Asu 

IglUjJJ jjj I^jU jJjJJ (JJJ (j jl JJ JlJSkjJ (jl L-J^J Si jj jildj ^jSll 



10 20 

Bordas Cf* - 


Segre 


(X £jo! £ajj-a I^jU jjK jj ^1 4_jjjVI - 

P _ ^juoj SjVnuxt" UjjUajl AjjouIIj Sjjj£ CjU jjj jjll Igja ^jll AjjjV) - 

P + £joiJ Sjajjqbdl Ia jjUaj] 4-luijllj SjJj£ djlj Jj Jjjll 1^-13 ^j]| 4-JjjVl - 


jsj jl jSIutfl aaIoLq 



(X -1 Ujl^al ^au jl jaiLoiVI A alaLo ^Jl 4 jjjVI (J j^J 


5 


N 



|3 -i lA ,^xj 4 -aJal<Q A-J^j^l (J 


N 



^ g. 1 * j. | jjjLS — <4 

Aj^jVI Ajuil^p j£-Gj V l^i . c^lll jc- Igis jj jl Si 4-*Vsq‘i ^l^iLuAj jiii]| j£-aj ^ c :> n«\ 4 AjJa^a A_ij| jjuoc- S^jAUa ^A Aj^jVI jl 

A_pl 4 4 Jaaj <£^a* ^j^Jaj Ajual^p cilll IjJ jxj La£ tpljij! 

^gic. AjJjJl ^AXJj Aj^jV! j-4 A_iiC. ^1 4 AJsuuJjSa]! ^jlll ^Ic. JL<UXJ lgj| 11 a ^ ix 4 4 A-jjl <jall^p ^A Aj^jVI Ajall^p jll 

(j^UaVI jfL l_pl jijl Aj^jVl gIa jl ^C - _j Ajt_xu^a Aj^jVI l£ 

Soddy (' 

f aJslxIII ]\/ ^^xJl 11 a ^Jj^aj . t — 0 A Ia«v\\1 Ajljoui A_liC- ^ Aj^jVl No jfLil 

AjjjVl o!a til£ij JjiaJ £jHi jl cilSflj jxa S^pL^all Cljlc.lxjujVI Wq’llj jtg-a. aJojujI j£-aJ 

; £A 4 > Util Vn jjixjll 11 a (jl . A^ A_ila jll SAaII AjjjVl ^ jjixjll AiV J ^ A-la^llI ^ AjjhV! iajuJ jla ]\[ jflJ 

t A-kalll ^3 A_3 ^jVI ^■^C« \ ]\J • 

. gr*- 0 ^ JI^aII g-i tiKaSlI JUU ; XA t • 

j-a jlL jlxjj Vj Si ^ill A x-nlaj jixjj 4 ^c.\ xjujVI dull] I ^A X 

dN , .. / 

^dj^c-lfllall f I il^l A£-^)juj jS£lj^ LxjJa <La]Luj <C. Jjoill alAj 4 g^aSLlill Ax.^)juj (JIaJ 4 jxa jll (J^d g^aSLlL A_J^jVI ^■^C« 

dt 

dN 

( 1 ) - = -AN 

dt 

( 2 ) - = -X dt JLSlltXljy^UHUSS^ 

N 

f'( x ) 

■ <^A=- ^ : C ( — y=- ‘ In / (x) + C ^ — y — ^ j ' &<' ■ *' ^ 1 2JWI j) 

f\ x ) 


( 3 ) lnN = -kt + C 2 )^^tu^! 

■ (] Cajlail 

| AaJ (3) A^^lxJI ^3 (^iaj^xlillj _ t^KoMl Ia^^C- ^Aj t A_j^jVI jj^A t = 0 aJsl^III ^3 jl ^alx j 

6 


C = lnN 0 JUhj 

(4) In— = -Xt J * InN -lnN 0 =-Xt 

n 


N ,, 

: ^1*4! 4 £*m 1\ « — = e ~ At (4 ) ^ ^ILslLj « x =e fl x = e"u^‘ Znx = a 


ZV, 


N = N 0 e 


-xt 


(j\l ‘ o^-j <S <_>4 X? ‘ t> -O?-* c u->! (^jj' u-^?^ l>^ i>“ No j Nu'W: X O^— jS S-l^J 

. (s" 1 ) X uj^j u' 


^1/2 > 4xS * 0-0 (m 


— J) N 0 i> J.ic. jj*jj ^^4 ^ j!4JI (>» jll jA 


N, 

2 


I ^JjIxa]! ^Ic. 6 — — C- ^ \ 4 — — = NqC ^ ^ ' (2) 


; 4£4*]l ( —In 2 = — /If 


In 2 = 0,69 Mj 


^1/2 


/;/ 2 

IT 


CjI jluillj Will j ^aUVlj Cljlc-LudlL <ic. ^)JJUj _ 4_l^b (jjjtfiJj Jaia ^LaJ C, ftj^a-1 

. ^ jlA* 14 : in Th ‘ ^ 5 : 210 Bi * rJ j 138 : 210 Po 


X (-?■ 



7 



N 



r - l,45x t x 


; — ^ / = 0 bic- (j2_aa]| ^Jalilll ^gjJalj^)ll (jt&^)i]! 

T 

( 1 ) a — — Lb^, ^ a u^j 6 (JjjIaaII J ia 

V 


4_xualU f ^jiajjju J ]\/ = j~ <l!^]| (J^lda t = 0 , ^ c ' (J^LoaI! (Jj-a (jl ^alxj 


t = 0 C5^ (JJjUull <L^ala oV 

dN 

(2) 0 = = -N 0 xA j* ci^J' 

-^- = -AA 0 x/L : ( 2 ) j (1)0^1^^ 

I ^-oxl! L Aj^aj (j-a ^£1 Lojlj (j-a^]| bAjlj ; Ajj U 

.... 3 0,69 1 

; gJUllij 6 yt = UJ^I J 6 7" = 

hi 2 A' 


l J f\ V-i /.H J 6 t * — 6 

A " 


n 


0,69 


■xt 


1/2 


(3) A = - 


A N 

~A T 


A laLHiJt — 5 

( m! . .. AN (jV) S- 1 ^^ A1 C. j&j t 4jjLj]| ^ .-.K<ai'l jjc. iaLiill (JLoJ 
AT 

1 Ci = 3,7 x 10 10 Bq . ^UjJI jjc- (Ci) Curie <_sj^ . (Btj) Becquerel -i o-^j 

Cljtc-ljLjujVi L " v<w *' 4juub 4 riC. J)b ^ ^ IL& L_Jjkj Lol dll^ i ^ Geiger ) (jjjbiLa (_£biLa 4 Jajujl JaLaoll (JjjULi 

A m \l Lil ui 1 Aj. W*i ^ dll jj^al! JlC. c J)l^_sJl (Jdb Ij! jj^a! l^da <jjla1o]I 

^NAf _ T _ T _ u . 


A 


. A = - 


At 


■ = XN = kN 0 e~ Kt :^j4~ AN (3) U5UII i>»>i 


A = A 0 e ^ t : ‘ t = 0 32iaJ]| ju& JaLiill A 0 = hN 0 



4 a^J| SjIaJI jjjIj — 6 

L!}La IgJjjaJ j L^LaJl L_J^aJ j S^LxJl jjjulJ (Jl 1 ^jI£^U c :> n-N 4 ^juiaJl Lila. ^gic. JJjJ (jl Djm <ft <Jlljl£ lij 4 Cjlc.lxjaiVI <C.UaJjujlj 

CjI^LxjoiVI 1 g Aj^aLaj 4 JaLudj ^)j£! ^IxjujVI '' A jt^ l^i£ ^}3aaJI j^jjj 4 AdjlJa^)juj 


vM\ J-i 

^j-aj l£^J P £julJ 131 ^ 6^lc- (J^xJjujJ _ ^ajuiaJI A^Ua^juill L2/laJl <^3 ^C-ljuaiVl JaLuIill <slJa (J^lijjuil ^jSLoJ 

^IjI 3 — ^ ^}*C. c 

JUjUJl JU* ^ - 8 

(jdJ Ajjudi3l (Jjjl_liL tiili j 4 A_l3 ^aJI j ^S-Ll-O j-G ^aC. j J 4_j£l JAZ- ^C-ljtJujVl JaLudill (J^IXJjujJ 

(Ji\ AjjjVIj L_iVl A_JjjVl 


jjJSj 

40 (jjc- jVlj 40 ^ ^'^ c * u^ 4.iuii3l 

? cillj c. qj^s 4 ^)1 ^gil ^aj c_JJ^)fll]lj ^llaJjudj ^)jA> ^aC. A lajail ji 

^ At s-LJac-V ^j^jll l 4 ^juu^I ^Ac. jl ^1* j 

. 6 jill ^Lal jlc- (jc. 6 jUc; jjc- jVl (ji ^l*-jj t igK — > jg Ar + P + ! g3U3l A^W aJojJjj c*133j 

<jli A_iL^a ^)jA. 1 ^all jl^^)4l ^ A ^- s (jl ■j)?- a j (j£l 4 ^aJl (jllail qjC.^)V 1 jli *^41 cjj^ij jailj La] 

^ji^jL*a]| djLdLowi (J^l^ ^ jAjujIj^II cil£^j q c. >JS 

^ ^nh Ail l^jc .1 ^3 ; till Jjial 4 AJl diajc. c. J cJa lilj 1 ^. ^jl£jj ^Lal ja . ja oj-s ^ UiAic. 

; AJLiill djULaiaJU ^ ,jij j 40 (jjc- jVl jlc. j 40 ^ j^l^ u3 ^ j ^3^ 


. jj^lijal ^j»N a j K ^ t s* m K 

. jj^lijai ]\f A j Ar jA y Ar 


)77 e 

N r = — ^ - N 4 : t 3 JiaJl! ^ 40 f ajA 1 

K 40 A - 


N A = 


V, 


Ar 


V, 


N a : t UiaJll ^ 40 U> jVl w ate 


M 


lA^.lj V Ijjtf (jlSjJI l^_i3 (j^ ^1* 11 4 ^<jl£^)ji] jLaijl ^>^.1 ^JjIj tfl ^ | f = 0 Ajc- '^■^ c ' 

[ji *.J .' 1 ^ oAa]I o^A (jV 4 <A aw 

( 1 ) N k = (N k + N Ar )e~ xt ^ ‘ N ok =N k + N Ar A a*JI 

40 ^ *-Z^j\ dul 53 l jA X c>% 

4 A m ll l^_La U^lal S^au^all ^aC. (j-® j 3 l I j] _ f ^ja jll A_xu 3 cjn^i j ( 1 ) <a^lx!l (_ 5 -ic. ^ JJJaJI ^aJJ jlc. jlil ja.lj 

f 1 = 2012 — /■ ; aJUII aJaxJU ( f 1 ) I^J jlaijl j^I 


9 


(<jlj^ jtLa) ■Jsu SjLa j-aC- -L-I^j 

(jl jj'sll li& fili j £tJ^)lj LS^ (jl I J^l^l j 4_xiJ^a 6^)ljLxi (jl J^ 1 I^JA <*Ja3 ^jIjVI S-Laic. 2a>. J 

; Aj ^ji j ^ill JaxJI 

/// <jii]l A_n*JI <lll£ (j£ol ' ^Ali^o Ajj\ j ^ 4_iLaxJI I^jS ^ i^^j^l ^^q\U Jaa3 jailaJ j ^JaaJl (j>a Ajjc. 4 jqYn ^ 

^uj jJaj j^a 14 C ^ u> j^ioi* 13 C ; 12 C jt ciii*. 6 14 C ; 13 C ; 12 C j^-^l <jl (jl l_±^j 

. J gC — » ‘yN + p - : 


m 



]\f = ]\[ . c_u£j j 4_nxJl ^ Uj ja* j (. iu*n 1 C J C 3-ijJi <2_LLa 6 <i*Jl (2 4-> jjl c nuVi 

12 " " ** “ 

(jc- (jjl£ll A y k u *1 V I a^A (jxa ^ 4 £ ^)j)Vi\l (j^aSUj IaJ& 3 t ^)£lll A^Ludll (j^J^)£ll _jjliaj (J£ Jla. jJ ^aJl (jjl£ll 4_ajudjl (jl ^alxj j 

; j j 14 C o£ 4i*JI CjUjI^JI J£ ^ AlLlj a . ijudj tilU^a t ^jaj S,vi»* djljUc. j (jjaiiill (jj^Ia 


(i) 


^Jaill Lai 6 (j^ajju J OJ^A (_^i ^^)jujj 14 C (jV 6 llll Jakjl^ (j^aSLli]| Ajjaiill aL& £-^)juiJ ^aJI (jjl£ll Cj ij-aJ (jl ^j'Nxn 

Uc-lstjuj] jqn>u 4jV V Ajj^jI ^CT 

4_J^j| ^aLal IaLIIaA) Jl3 US 4 ^JaxJl I_g_i3 ^3 4_il*Jl ^3 ^CT ^clilLuij ^ ^ A Jjaull (jL<4JtlLujlj 

N 14 =1 / 3x10“ 12 xN 12 N 12 uUWUc 12 c 

? (jl jjaJl Slij ^JaaJ 4jj*Jl ,_ji Cull l4 (2 AjJjI JJ£ i_Ll 

4 (^ Au^ji A AC- ^liliuUj 4 f = 0 Aliail! ^ ■ : ''~ 1 A_aj 2 l li]a*j3 jaja ^juluLo lg-i« ‘ jj A^I ^lAr. aJjLu o Aujju ^jIu 


. N 014 =^ AiiUJI aJ^Ij, 




N 14 = N 0 14 e ^ "" Ai^c- <3^ jaz- (jVlj 


: X = 


In 2 


h/2 


0 uaj ^*u j AS^lstil i _ 5 ic- ^ jjCll ^ jlC jill JICaIu j 4 — — — C f ~ ^ 


N, 


0,14 


t = 


. ^a*JI JA C. ji f j 4 C >4^ ‘-i^ai (>> j jA ilua. 


M/2 

Zn2 


x Zn 


N, 


0,14 


N- 


14 


| ^ j\ j \\ 4_Lx>kJ JaLaull j JaLulllI Uiaj 3 ClljlS |j| ^aZ- 


j (jl (j^J ; AJa^^La 


t = 


h /2 

Zn2 


x Zn — - 
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(J}\ i ^AZ 'aA^XA ^Uk ^l^)li 6 (jIa^)Vl ^JajuJ L— l^J AjjLg 6^12^ ^jjjuj^I^aII L_fljU^a (Jj^lh]| (jC- (. - jjSjjII £.Uj| 

^cjjUII U ilo) <J jjlkl I jmVig tgjk jk ^jl ^1 Sjj^j'1 <J£juij (jjj (Jj^lall 


jy CZ — > Jg At + P AkU-xJ! L_bal^. bAz C^Kqn (. * n^k 6 17 CZ <*-*k 3 l JjSSlI JjUaj jjJ (jxij 6 jjlill (^-k <_£jJ L^J <iLJl <jl ^Ixj 

J*k Ihn ,liK jill IjiA jV* 17CZ (j-a AIIjIj <Jjudj ^k (_5 jp^j ^)LV1 s-k^ S^jj's j\l _jl ^ j-all ^g-aJajuJI s-lkl <jl (.**n*\ 

j^Jl V 4 jV V 17CZ ul^ 6^12kj]| s-kll J U^J . £-g ^ajl^ll 

; Aj ?j 1j Ja*J1 

./l JaLaull I^A ^j£_llj c Ig-lS ^yj (21 -laLudj ^jC- ^707^ ^jjjL-jL® 4 -IsuujI^J (. Lua^jj 6^12^11 &\a ^ja AjaZ 

6^12kj]| &\a 4 _n*J JaLaoll jA JaLaoll IjlA ^jl _ L^-iS 17CZ -^kdj (JjjLliL 6^12kjll ^^Jajuj s-La ^JA ^JjLaxi A. 'llZ 

. IJ Cl ^jj 3 l JAG- t>jjA t X /2 <j^ 

\ Q A ^ JAC- 


l \/2 




A 


